184

The enthalpies in these reactions were estimated by Atkinson et al.
(1979) from group additivity calculationso

If nitric oxide is present, as it is during the induction period,
it will tend to trap the peroxy radical by reducing it to an oxy (RO* )
radical:

peroxy
radical

+ NO

-OH

oxy
radical

which can then undergo ring-opening via hydroxyl hydrogen abstraction
by molecular oxygen.  However, this tends to suppress cresol formation
during the induction period, not afterwards, in direct conflict with
observations.

In determination of smog chamber nitrogen balances, O'Brien
JrJi Ji3L" (1979b,e) used a numerical method to separate the fraction of
nitrogen dioxide removed by hydroxyl radical to form nitric acid
from the nitrogen dioxide removed via other processes.  They plotted

the NOV deficit

-o.

versus the integral

), which was defined as [NO 1 -[NO

X O     X

d[T]  where T = toluene.  The slope of

this line was shown to equal the rate constant ratio for the hydroxyl
reaction with nitrogen dioxide versus the reaction with toluene
(O'Brien et_ al_. , 1979d).  If no ozone is formed in the reaction,
then a linear plot results (Figure 4-7) indicating that all nitrogen
dioxide reacts with hydroxyl radicals to form nitric acid (HNO^).
However, once ozone is formed at the end of the induction period, an
upward curvature appears indicating further losses of nitrogen
dioxide (Figure 4-8).  The authors attributed this to the reaction
of nitrogen dioxide and ozone.  PAN is a known NO -containing product,
but additional products must be formed as well.  However, when butane
was used as the hydrocarbon reactant, there was no upward curvature
despite the formation of ozone (0 'Brien et^ jil. , 1979b).

For toluene and/or other alkyl benzenes, the following chemical
events occur onee nitric oxide is completely photooxidized and ozone
begins to accumulate:

1.  Homogeneous or heterogeneous nucleation occurs followed
by rapid aerosol growth (Figure 4-6).  However, only
a small fraction of reacted alkyl benzene shows up in the
aerosol*